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1.1 KF RS

LR (R4t , KSR (M R &) o I 1R i (P
), SRR (L gt L B R AR (43 AT 4t , AL
FIRFAA 2 FH R IR A 5 HE 7 W (o (CH, HeCD) =
1 000 mg/L,p(C,H; HgCD =1 000 mg/L), PUH
FEIMILEN (=98 %)« i 4l A/ S (=99, 99 %) » i 4l
HR(=99.999%)

ZRARAE B CH AR 8E 2 35 4l nk . Pl 45 3R 1Y
FRIGA R ZE B BRSO AL R0 , 4 F sl St
FRAIMAL RIS A SR B RN 128
JEMFRALL K, BROOKS RAND INSTRUMENTS) ,
1.2 REHE
1.2.1 HRBELE

40 mL KEERE RS B IR IBIR P A — 2
TR L TRARWE T W Z 5 A — IR AR &
T2 FIVBRL TR ) 0 A L TR A .l B WSO TP om A
10 mL&E/K AT 500 pL B FR- B2 B4 9% b s W 3T 1R
A1, BEmBAEEREE R E N 125 C, B LE &
Z5 TR R N2 WO 45 4 b Jo Sy 2R D 96 & 0 o % 25 1R
R I AR B Y 2 VRE A B WO PR 2 0k
R E Vo e L B Ik O T R A K. M
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WL INoK 2, 7 B a5, )OI 20 min, B AL
FE . RIBBEEME 1 PR,

T
o
el
RS
I
AR
s E — A H T

B FEBEE
Fig. 1 Distillation equipment

1.2.2 USF|DHEH

WO 4 A T B - 3 B ERURE ROl 40 mL LR A
A W AT Al A A AR AR R N
280 mL/min, EIEH 2 9 min; T8 HE A,
T & 0 280 mL/min, T HEEFA] 4 5 min; 4

8 R AR A R AR BRI R SR 130 °C 2R B s
28 10 s, 48 8 SEORL 3R 2, 6- 2 2R S50 o ik
(Tenax) , B {2 150~180 um,

SME G B E W OV-3, K N
340 mm, A2 A 1. 59 mm, SAHOIGRE SN R
LN 25 mL/min, BEEHREE R 43 °C,

S E BRI E R 750 °C

B R T 5 6 IR A VR TR B L R
715 VLA N EA,
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2.1 HRAEHMZHLSE

M) 40 mL #EFEH O A KR 2B K5
JILA 500 gL 155 TR - TS R BN 2% i V5 WL R0 A ¢ ik
SRR A b W8 W, H bR AL & W B 28 i 0,
0.50,1.00.,5.00,50.0,100,500,1 000.,1 500 pg,
B 50 L PO P LB Ak SRV I K 20
FF I EE , SO 20 min, EHLINAE .
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Fig.2 Relationship diagram of methylmercury

content and peak height
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Fig.3 Relationship diagram of ethylmercury
content and peak height
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& 2.3 AT AT, H 3 SR RN 2, 3 R A H A of i
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THE n WS RS AR A 22, # =8 (D I3 7 %
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Fig. 4 Chromatogram of mixed standard solution
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Table 1 Determination results of methylmercury detection limit

R OWERS RS oD /(ng e L)

o(H K vy /(ng « L71)

S/(ng+ L™ Lin—1,0.99) KR/ (ng « L™

1 67 0.005 7
2 50 0.004 2
3 40 0.003 4
4 46 0.003 9 0.003 9
5 50 0.004 2
6 30 0.002 5
7 39 0.003 3

0.001 0 3.143 0.003 1

F2 ZEHREHBRUELR

Table 2 Determination results of ethylmercury detection limit

JFE MR B o(LHETR) /(ng e LD (LR wyy/(ng+ L7H S/(ng L 1) (n—1.0.99) KR/ (ng e L)
1 25 0.004 1
2 16 0.002 6
3 19 0.003 1
4 24 0. 004 0.003 6 0.000 9 3.143 0.002 8
5 15 0.002 5
6 30 0.004 9
7 22 0.003 6

H 2 1.2 7] A 00 19 3R OR A R
0.003 1 ng/L,ZHoKkA H R R 0.002 8 ng/L,¥/NT
7R R MDL(0. 03 ng/ L) , Al i JE i 25 Bk
2.3 AEMBEE

XF 6 ANH Ok L LR T 4 50. 0 pg Y

25 FUNARFE S 2E AT 0 B D03 5 3% 1 ORG % EE L &h
R 3, Xt 3 Bl AT 8w, B K
W 5E 45 51 RSD A 1. 34 %, 238 R I 2 45 31 1
RSD 2y 1. 02 %, 1t W % ¥ 00 | 52 PE B4 R %

FEWS .
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Table 3 Precision of method

GG H LR 7347 BT &/ pg LR U / pg
50pg-1 49.7 50. 6
50pg-2 50. 5 51.3
50pg-3 51.4 51.8
50pg-4 50.7 50. 4
50pg-5 51.6 51.4
50pg-6 50.7 51.0

2.4 FHiEWERE

X6 A~ Bk LR B 4 0 50. 0 pg 1Y
25 VAR AR S HEAT 4 B, D o R R L 45 2R DL SR
4, SN 4 BUAEHEAT A AT, BB SR A 1Rl
TN 99, 4% ~ 103% . £ FH K AR B R K
101%~104%,

x4 HEREBE
Table 4 Accuracy of method

R fi PSR Tl %/ % SRR/ %
50pg-1 99. 4 101
50pg-2 101 103
50pg-3 103 104
50pg-4 101 101
50pg-5 103 103
50pg-6 101 102

2.5 EBLEREEEZRRFRIT

Wt 2. 1~2. 4 ALAL IR AR /SO (g —
B I F 2 661 vk H AT K BRI R %% R o
JEE v A R AR T K B A 2 A KR L G v iy
JoT 23 W oE KR Ok D 45 2R 7 AR T . R FE D
X KRR 14T 78 18 Ah B, 5 35 % 4l /K 2 A7 A5 400 3t
B o DABEHE SR AN AR [ 5K P 48 B o 1 2 52 0 2%
TR Kb PR 1) DR 2R R AR 6 A A
2.5.1 EREE NN = X4 ke B oKk hn kR B 4 2 B9 # M

[ ZE AR A 40 mL gh K, BN B LR
M ELK A 40. 0 pg. 38 b 228 o 28 1R i A & 9
WIEW pH. Z J5 F A 200 pL 46 B R 47 3%
W ZEARE H LR A 2 3SR AR IR L3 5,
AT Bl Ve PR I A FE B0, ZE 4R S P EOR TN 2 KR
IR BTN [T Ag 23 4 186 K, 6 R I A i 3k /b 25 3 3K
Bt HE R TC ks L DR SR SR A A Ak
CHERIETRNE SN 5 e Al g 5 D A1 B i 1 R
RN HEK T 5 78 75 W5 e e 2l . I
B 0 5 ZEURAT 40 mL BE S P R IR A =

W R 80 pl.

x5 EEINNE I ERERMAR @ KRB0
Table 5 Effect of pH on adding standard recovery rate
of alkylmercury

R AR oH FF SR ZHR bR
m i 2 / % w2 / %
WEh R 80 pl 1.61 94.0 77. 4
WeER AR 10 pl 2.53 88.8 71.7
25% 3 5 pl 3.39 76.8 69. 4
ENIEN 6.61 46. 4 36.8

2.5.2 AANERER AN\ = X ke B R 0 bR E g =R
A9 5 i

] ZE W A 40 mL 4K, P 3 R
M HETRA 40.0 pg HRERTR 80 L, ol 78 1 A1 i
TR 4 T TR i, 2818 J5 3 5R A 2 B8 OR A [l
WL 6, AT . B 10 A BT R R VA TR A i 4
I, ZE 08 5 IEOR L 2 FE R bR LR B e 1 KR
T B B 5 > o R I VS R R S & 200 pL
B, H S OR T 2 B R AR MR ¥y ik e k. R,
ZEUBAT 40 mL BE 5 b A0 BT R AR 1 U A A i A
= 5 200 7308

R 6 WRERTE NN B X 5T E R N AR 2 4 3K 9 500
Table 6 Effect of copper sulfate addition amount on

adding standard recovery rate of alkylmercury

o VB 2 4 0 T FH 3 SR b IR s
JIWARE/ pL B &Y s/ %

0 78.8 59.6

100 77.9 61.3

200 94. 0 77.4

300 76.0 64.4

2.5.3 BREFRMANE 3 AR E W EH 220

] ZE B TP o A 40 mL 4l gk, A Hk
12 80 pL AL R4 R 4 5 WK 200 pul, 078 g KR Ok
TN, ZE 48 5 3 R TN 256 TR b a1 i % 0, 3
7, AL BERESRINACE A 4. 00,40, 0,400 pghtf, 78
AR HESR AR IR Ry 9296 ~104%, &
FERNNAR IR 77, 4% ~88. 0% . Ui WA Fe fE
ZAF T S ASTR) M BE 1 HY 3 TR RN £ 3 R 48 2R AR 5 1)
JbR SR A G OK BT e ok B 2 R 4 il 4/
SR AR R O EIE ) (HT 977—2018) Xt
SEAR bR [ 3R 1) B SR B LSRN AR [ iR 75 96 ~
120 % » ZEER IR IR 70 % ~120% .

N
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Table 7 Adding standard recovery rate of alkylmercury

ot R F 3 Sf i A LHEFR bR

I HE/pg Il e 5/ %% Il e/ %%
4 104 88.0
40 94.0 77.4
400 92.0 79.2

2.5.4 ZEBMWILERMAKKERERERBONUE

BEA K ARG F K IR T B AR 1 ) (GB 3838—
2002) FIFIK B HIIN 2 K i 25 . B 40 mL %
WK K RE BT AR A 500 pL i R-BS TR
NG PRI PRI ABESE R IR A R T W Y BE R A
CHERIMA YR 40.0 pg A 50 pl DU N LG4k
BV T SRS L RV 20 min, EHLIIGE . B 40 mL
WK IKFE A ZR B A 3R T & Rk 4%
40.0 pg A 80 pl MERERFRFI 200 L 16 FIAR 2 H
W 758 5 EALINE . RZZ T ZE 18 5 iy FH A
KA FHR AR I3 L3R 8.

xS RABMAMERERMZERMERE I E
Table 8 Adding standard recovery rates of undistilled and

distilled methylmercury and ethylmercury

Jdw R/ %
Yot B TR e
LR 63.2 82.3
ZHER 72.8 72.5

Hi 2% 8 AT, X F K B3 25 K L Z8 1R T S
F) &, 3 RN ] e 6 A48 A AN B 8 5 {1 R 28 25 13 Ab
FEAE AT DU 5 B 9 K 3 SR N A R R
63. 2% AFFG B BRI ] fig & B O K
F A BIL TR B 35 SR I 7 3 B T BT S B
Bl SR % T 22 ZE 0B A TR P A L 59K P R SR
Jds SR AT 63, 2 0048 = & 82. 3%, AT A F T
IR Ul ISR 2 4 Ak B T A 5 2 BRI K v 2y
5T o 35 SR N A T AT 38 ) 5 85 SR 118 5%

3 i

KR A AR / AR G512 S5 95 1
FE K e SR I, B SR A B 0. 003 1 ng/L, &
ROk R 0,002 8 ng/ L, BT JE R B AR X 5
250 1.34% o & FE R A X bn e 22 0 1. 02%
SR A [l 6 Bl ok 99. 4% ~103% , & 3

SR AR [0 05 2 3 B S 1019 ~ 104 %, 46 ) o
PR BRGNS 25 R s . pH R R
) Jin et R A R SR 2 1R I A B ) [ ISR A — i
W) e AR W ER TR A 80 puLL o T A 1 AR AL TR 4
RIMAEE R 200 pl, WK B 22 B K RE , 2%
TR T AT AT ok 4 o X ot B SR I 1 T e . 3 et
FE TK HP b 3 SR 2% 18 Ak B A B e TR 2 R e AR AR
AT R0 2 B i K v o 56 SR 0 1 T P R &R L
Pt He SR bR [l SR AF G o 4 0K
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Analysis of Alkyl Mercury in Water by Distillation—Purge and Trap/Gas

Chromatography-Cold Atomic Fluorescence Spectrometry
HUANG Taibiao,ZHANG Shushu, YANG Ling,CAO Yang, YU Ben,JIANG Meng,SHU Xi

(Huangshi Ecological Environment Monitoring Center of Hubei Provincial Department of
Ecological Environment s Huangshi 435000, China)

Abstract: The determination of alkyl mercury in water by distillation—purge and trap/gas
chromatography-cold atomic fluorescence spectrometry was studied. The detection limit, precision and
accuracy of the method were determined,and the factors affecting the effect of distillation and the optimum
test conditions were determined. The results show that the detection limit of methymercury is 0. 003 1 ng/L
and that of ethylmercury is 0. 002 8 ng/L. The adding standard recovery rates of both are 99. 4 % ~104 % ,and
the relative standard deviations (RSD) are 1. 02% ~ 1. 34%. The factors affecting distillation effect are
hydrochloric acid and saturated copper sulfate adclition. For 40 mL of pure water, the optimal addition amounts
of concentrated hydrochloric acid and saturated copper sulfate are 80 and 200 pl., respectively. When the
addition amount of alkylmercury are 4. 00,40. 0 and 400 pg,the recovery rates are all in line with the quality
control requirements. The recovery rate of alkyl mercury adding standard can be significantly improved after
distillation treatment in actual lake water.

Key words: distillation; purge and trap; gas chromatography-cold atomic fluorescence spectrometry;

alkyl mercury;adding standard recovery rate



